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We study an international asset pricing model where agents have preferences de￿ned over
their own consumption as well as the contemporaneous average consumption of a reference
group (that in this paper we take as the country of the agent). These have been termed
￿keeping up with the Joneses￿preferences. We analyze the theoretical and empirical impli-
cations of this assumption.
Theoretically, we show that under full stock market participation, all agents hold the
same globally diversi￿ed portfolio and the Joneses behavior translates into a lower price of
risk on the single global systematic risk factor. This is a natural extension of the closed-
economy, symmetric equilibrium in Gal￿ (1994). However, if some of the agents face con-
straints on stock market participation, two implications follow: First, portfolio holdings of
the representative investor of each country di⁄er across countries; second, in equilibrium, a
multi-beta linear factor model arises where, together with the global systematic risk factor,
there is an additional systematic risk factor per country with negative expected price of risk.
We emphasize that, in our model, the previous two results (bias in portfolios and relevance
of the individual countries￿factors) arise only if there exists limited market participation
and investors exhibit keeping up with the Joneses preferences.
Empirically, we perform two types of analysis. First, we test the multi-beta model
on a sample of US and UK stocks. We ￿nd strong empirical support for the negative
prices of risk on the country-speci￿c factors that are predicted by the theory. Moreover,
our results are robust to the inclusion of additional risk factors postulated by alternative
models, additional countries (Germany and Japan), changes in test assets, and di⁄erent
sources for the stock market portfolio data. We interpret these results as evidence in favor
of the joint hypothesis of limited market participation and keeping up with the Joneses
preferences.
The second type of analysis takes the estimated prices of risk and backs out the investors￿
implicit ￿Joneses parameter.￿Throughout a range of plausible values for limited market
participation, the Joneses parameter is shown to be relevant and within the theoretically
admissible space. Additionally, the estimates are consistent with a substantial local bias in
portfolio holdings even for low levels of undiversi￿able wealth. We interpret these results
as evidence in favor of the assumed Joneses behavior at the international level.
The contribution of the paper is multiple. First, we know of no other paper that con-
siders and tests the asset pricing implications of ￿keeping up with the Joneses￿preferences
in an international setting.1 Within a purely domestic setting, ￿catching up with the Jone-
1Two works should be mentioned at this point: Lauterbach and Reisman (2004) also derive a multi-factor
asset pricing model in the presence of Joneses behavior. However, their model does not explain how these
factors arise in equilibrium. More importantly, they do not specify how to test the model and neither do
they perform any empirical work. Shore and White (2002) study and calibrate an international model with
Joneses preferences. They concentrate on portfolio holdings and do not include any empirical test of the
asset pricing implications.
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Campbell and Cochrane (1999), Boldrin, Christiano and Fisher (2001) and Chan and Ko-
gan (2002), as a possible explanation of the equity risk premium puzzle. Head and Smith
(2003) consider Joneses preferences, among others, in their attempt to explain interest rate
persistence for a cross-section of countries.
The second contribution of the paper is to provide additional evidence on the portfolio
holdings and asset pricing implications of non-￿nancial wealth at the international level.
In a recent paper, DeMarzo, Kaniel and Kremer (2004) show that even if there exists a
community speci￿c measure of aggregate wealth (like our Joneses behavior), no portfolio
bias would ever arise in a frictionless setting. In this paper we explicitly consider the e⁄ect
of non-￿nancial wealth. Non-￿nancial wealth may include labor income (see, for example,
Campbell (2000) and Haliassos and Michaelides (2002)) and entrepreneurial income (see,
for example, Heaton and Lucas (2000) and Polkovnichencko (2004)). These papers typically
study how the hedging demand for non-￿nancial wealth a⁄ects investors stock portfolios.
In our model, we distinguish between two types of agents: investors, who have full access
to international ￿nancial markets and workers, who are endowed with non-￿nancial income
wealth and cannot access ￿nancial markets. Thus, we use the term workers in a broad
sense that also might include (among others) entrepreneurs.2 We concentrate on the e⁄ect
of non-￿nancial wealth that cannot be perfectly hedged in international ￿nancial markets.
In our model this e⁄ect arises ￿indirectly￿through the Joneses behavior of unconstrained
investors: they will bias their portfolio holdings towards those assets positively correlated
with the workers non-￿nancial income. Note that this is the opposite e⁄ect we would expect
from a ￿direct￿hedging demand for non-￿nancial wealth: as shown in Viceira (2001), assets
positively correlated with labor income would be ￿crowded-out￿from the optimal portfolio.
To test the asset pricing implications of our model, we need to ￿nd a proxy for the
return on the workers non-￿nancial wealth. Heaton and Lucas (2000) show the existence
of a signi￿cant positive correlation between the return on the US market portfolio and
the income of self-employed workers. Black (1987) and Baxter and Jermann (1997) argue
strongly that the return to human capital is highly correlated with the return on the
domestic stock market. In an international setting, it makes sense to assume that local
stocks will have a stronger correlation with the undiversi￿able risk of the Joneses, be it
labor income that can be spent discretionally or entrepreneurial risk, than foreign stocks.
In the light of this evidence we will use the return on the domestic market portfolio in
country k as a proxy for the return on the workers non-￿nancial wealth in country k.3
2Mankiw and Zeldes (1991) present evidence on low stock market participation rates that suggests that
many agents do not participate in stock markets and hence are undiversi￿ed. In the case of entrepre-
neurs endowed with human capital, it is reasonable to assume that moral hazard constraints prevent that
endowment to be used as a collateral for asset trading.
3Note that Campbell, Cocco, Gomes, Maenhout and Viceira (1999) ￿nd a signi￿cant and positive cor-
relation between labor income and the market portfolio lagged one year and Cocco, Gomes and Maenhout
(2004) ￿nd a low correlation between labor income and the market portfolio.
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factors. The intuition for this is as follows: investors require a premium for holding stocks
with no, or negative, correlation with the non-hedgeable labor or entrepreneurial income
(generally foreign stocks). Symmetrically, investors are willing to pay a premium for those
stocks which will have a stronger correlation with the unhedgeable risk of the Joneses
(presumably, domestic stocks) since it is these stocks that keep them up with the Joneses.
Equilibrium asset prices re￿ ect this observation with the expected return on a local asset
depending on its covariance with aggregate world wealth and its covariance with each local
market￿ s wealth. We ￿nd strong empirical support for this prediction and hence keeping
up with the Joneses behavior in the presence of a constraint on some agents. Note that the
model￿ s predictions and the empirical results are in contrast to those that are predicted by
models of partial integration which require a positive price of risk on the local factor (see
Errunza and Losq (1985)).
The third contribution of the paper is to identify theoretically a speci￿c domestic risk
factor resulting from keeping up with the Joneses preferences that is shown in the empirical
tests to have a strong e⁄ect on asset prices within an international context. This is impor-
tant because, even though there are no barriers to trade in developed countries, empirically
it appears that domestic asset pricing models are able to price local assets more accurately
than international models, and international asset pricing models can be improved upon if
domestic factors are also included.4 For developed markets, models of partial integration
should be becoming less important because various restrictions that investors used to face
no longer apply. Transaction costs and taxes have been also studied and ruled out as rele-
vant arguments (see Cooper and Kaplanis 1994, and Tesar and Werner 1995). Information
costs could be a plausible explanation: Brennan and Cao (1997) study a model of interna-
tional investment ￿ows with asymmetric information between local and foreign investors.
However, the paper￿ s empirical ￿ndings yield no conclusive evidence in favor of the model.
We test the model￿ s asset pricing predictions using stock returns from the US and the
UK. The model performs considerably better than the international CAPM and statistically
we are unable to reject the presence of keeping up with the Joneses behavior. In addition,
the results are robust to the inclusion of currency risk, macroeconomic risk factors, the Fama
and French (1998) HML risk factor, the choice of test assets, the choice of benchmark risk
factors, and the introduction of stock returns from Japan and Germany.
These empirical results support the joint hypothesis of undiversi￿able non-￿nancial
wealth and Joneses behavior. We point out that the relative wealth portfolio e⁄ects we
4For example, Cho, Eun and Senbet (1986) reject the international APT (see also Gultekin, Gultekin and
Penati 1989, and Korajczyk and Viallet 1989). King, Sentana, and Wadhawani (1994) ￿nd that local risk is
priced in an international multi factor model. Gri¢ n (2002) claims that the world book-to-market factor is
a proxy for a domestic factor. Chan, Karolyi and Stulz (1992) ￿nd support for the role of domestic factors
in a conditional version of the International CAPM. Harvey (1991) ￿nds that the international CAPM is
rejected for developed markets. Dumas, Harvey and Ruiz (2003) reject market integration for 12 developed
OECD countries.
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and Kremer (2004): in their paper agents￿concern for relative wealth arises endogenously
when borrowing-constrained investors (our workers) compete for local resources within
their community. They term this e⁄ect as a community e⁄ect as opposed to a status,
or behavioral, e⁄ect. However, as they clearly state, ￿it is possible that both status and
community e⁄ects are important. In this case the two e⁄ects will reinforce each other,
increasing the tendency for investor herding￿(footnote 26 in Section 5.3). The empirical
test of our model allows us to quantify the relative size of each of the two e⁄ects. Moreover,
we can measure the magnitude of the investors herding consistent with equilibrium prices
of risk. To address these questions, we use the estimates of the prices of risk to back out
the extent of the keeping up with the Joneses parameter. We ￿nd that under all sensible
parameter choices for the ratio of constrained agents wealth to non-constrained agents
wealth in the economy, the keeping-up with the Joneses e⁄ect is important. For example,
in the US when the constrained agents wealth is 10% of the unconstrained agents wealth,
the estimated Joneses parameter (con￿ned by the theoretical model to be between 0 and
1) is 0.75 and the percentage of investment in the local stock market due to the joint e⁄ect
of the friction and the Joneses is 30%. In other words, even if constrained non-￿nancial
wealth is relatively low, our model predicts a sizable local bias of 30% due to the Joneses
e⁄ect. If we assume that the fraction of wealth held by the two types of agents is 50% each,
then this leads to an estimate of the Joneses parameter of 0.35 and a local bias of 54%.
The Joneses e⁄ect and the corresponding bias is even greater in the UK than the US.
The paper is organized as follows. In section 2 we introduce the model and derive its
testable implications. Section 3 presents the data. The empirical results are reported in
section 4 and section 5 o⁄ers a conclusion.
2 The model
Let us assume a one-period economy with two countries, k 2 fl;fg. In each country there
is a local ￿rm. Call Sk the value of the ￿rm. At time t = 0, each ￿rm issues 1 share that
will yield a random payo⁄. Payo⁄s are expressed in terms of the only good in the economy.
Let rk denote the random return at time t = 1 on a share of ￿rm k. The vector r = (rl;rf)0
has a joint distribution function F(r).
In each country we have two types of agents: ￿investors￿and another type of agents
that, for simplicity, we will call ￿workers.￿At time t = 0 all the country wealth Sk is in the
hands of local workers and local investors. In our model, workers represent investors who
hold non-tradable assets (their human capital, that will materialize into wage income or
entrepreneurial income: workers with little human capital, who earn minimum wage, would
not be included) which are positively correlated with the domestic ￿rm. Let Wk represent
the aggregate value of those claims. Workers face incomplete markets because they cannot
4
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where C is the country average or per capita consumption; ￿ > 0 is the (constant) relative
risk-aversion coe¢ cient and 1 > ￿ ￿ 0 is the ￿Joneses parameter.￿For ￿ > 0, the constant
average consumption elasticity of marginal utility (around the symmetric equilibrium), ￿￿,
is positive as well: increasing the average consumption per capita C makes the individual￿ s
marginal consumption more valuable since it helps her to ￿keep up with the Joneses.￿In
short, we assume the country average consumption to be a positive consumption externality.
Since each investor takes C as exogenous and common, the typical aggregation property
of the CRRA utility functions allows us to replace all the investors in a given country by
a representative investor with utility function (1) endowed with the aggregated investors
wealth without a⁄ecting the equilibrium prices. Let I denote the aggregate investors wealth.
2.1 The investors portfolio problem
The representative investor solves the following optimal portfolio problem:
x￿ = argmaxx E U(c;C)
s.t. c = Ir0x;
(2)
where x￿ represents the proportion of shares invested in ￿rms l and f such that (1;1)0x￿ = 1.
Let portfolio Xi represent the average or per capita portfolio for investors. Xw denotes
the factor mimicking portfolio for the workers non-hedgeable wage income. The ￿rst order
condition from problem (2) can be stated as:
E Uc(Ir0x￿;Sr0X)0r = 0;
where X = I
SXi + W
S Xw denotes the average country portfolio. Call ￿ = W
I the ratio of
workers to investors￿initial wealth. Replacing X into the later equation we can rewrite the
problem￿ s ￿rst order condition as follows:
E Uc(Ir0x￿;Ir0(Xi + ￿Xw))0r = 0: (3)
Condition (3) allows us to write the representative investor￿ s optimal portfolio as a function
of Xi, Xw and F(r). Let x￿ = ￿[Xi;Xw;F(r)] represent this mapping.
Following Gal￿ (1994), given I and ￿, for small values of E(r), the mapping functional
￿[Xi;Xk;F(r)] can be approximated as a function of ￿, ￿ and the risk adjusted risk-premia
5To simplify the notation, we drop the country subindex k for the moment (thus, all variables to be
introduced next apply to either country).
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￿[Xi;Xw;F(r)] ￿ ￿(Xi + ￿Xw) + (1=￿)￿￿1E(r):
In equilibrium, given F(r), the optimal portfolio is a ￿xed point of the functional ￿,
that is, x￿ = ￿[x￿;Xw;F(r)]. Thus, solving for x￿ in the previous equation, the optimal
portfolio of country k investor would be:
x￿





with ￿ ￿k =
￿k￿k
1￿￿k. Equation (4) shows the expected impact of our assumptions on the
investor￿ s portfolio holdings. In the ￿rst place, if all agents in the country hold a well
diversi￿ed portfolio (that is, if absent any friction, ￿k = 0), the alleged Joneses behavior
of investors would translate into a rede￿nition of the representative agent￿ s risk aversion
parameter ￿k(1 ￿ ￿k). The optimal portfolio would be accordingly re-scaled and the only
asset pricing implication will be a lower expected market price of risk.
Even if there is a friction (￿k > 0) that prevents full risk-diversi￿cation for a set of
agents (our workers), investors will hold well diversi￿ed portfolios unless they exhibit some
degree of Joneses behavior (￿k > 0). Thus, it is important to emphasize that in our model,
investors￿portfolios will be locally biased only if both keeping up with the Joneses behavior,
and a market friction take place
In the following section we analyze the equilibrium implications of both cases in detail.
2.2 Equilibrium asset pricing implications
Let xM be the market portfolio. Since we normalized the number of outstanding shares for
each company to one, xM = (!l;!k)0, with !k = Sk=(Sl + Sf).











k = xM: (5)
2.2.1 The symmetric equilibrium
We show now that if all agents in both countries hold well diversi￿ed portfolios (￿k = 0,
k = fl;fg), we converge to a symmetric equilibrium.
According to (4), the optimal portfolio in country k will be approximately
x￿
k = (1=￿k(1 ￿ ￿k))￿￿1E(r):
6
IE Working Papers                                 DF8-117-I                              10-02-05Optimal portfolios across countries (scaled by the corresponding modi￿ed risk-tolerance
coe¢ cient) coincide. By the market clearing condition (5), the standard CAPM risk return
trade-o⁄ follows:







Sk, the market weighted risk-tolerance coe¢ cient. In the sym-




￿k(1￿￿k). According to (6) the assets￿risk
premium is linearly related to their covariance with the market portfolio. Pre-multiplying
both terms in (6) by x0
M we obtain the market price of risk:
￿M = H ￿2
M; (7)
as a function of the market volatility, ￿2
M: We observe that: (i) keeping up with the Joneses
preferences (￿ > 0) leads to a reduction in the price of risk; (ii) in a symmetric equilibrium,
the Joneses are universal, that is, common across countries; (iii) as a consequence, the only
source of systematic risk is the covariance with the global market portfolio.
2.2.2 Non-symmetric equilibria
Let ￿k > 0 for k = fl;fg. Workers cannot diversify their income risk by investing in-
ternationally. This implies that the factor mimicking portfolios will be Xw
l = (1;0)0 and
Xw
f = (0;1)0. As a result, the return on the country k workers portfolio will be r0Xw
k = rk,
the return on country k ￿rm. Let rM denote the return on the world market portfolio.
After these de￿nitions, the parameter ￿ ￿k can be interpreted as the percentage of local bias
in the investor￿ s portfolio induced by the joint e⁄ect of the friction and the alleged Joneses
behavior.
We regress rk onto the world market portfolio return plus a constant:
rk = ak + ￿k rM + ￿k
Portfolio ￿k xM represents the projection of the workers wealth onto the security market
line spanned by the global market portfolio xM. De￿ne the portfolio ok ￿ Xw
k ￿ ￿k xM
as a ￿residual￿portfolio with return ork = r0ok. By construction, this portfolio has zero
covariance with the global market portfolio. Additionally, it has expected excess return
E(ork) = E(ak) = E(rk) ￿ ￿kE(rM). The net investment in this portfolio is (1 ￿ ￿k). For
any ￿k 6= 1, let
ok
(1￿￿k) be the normalized (i.e., unit net investment) zero beta portfolio for
country k. After these de￿nitions, the workers portfolio can be represented by the following
orthogonal decomposition:
7







1￿￿k + ￿k xM if ￿k 6= 1;
ok + xM otherwise:
(8)
Equation (8) says that the workers￿portfolio can be expressed as a linear combination
of the market portfolio and a zero-beta (orthogonal) portfolio. We replace Xw
k in (4) by
(8):
x￿




This portfolio has three components. Portfolio ok is country-speci￿c and can be interpreted
as a hedge portfolio: for each country k, portfolio ok hedges investors from the risk involved
in keeping up with the (domestic) non-diversi￿able Joneses risk. Given the orthogonality
conditions, this portfolio plays the role of a country-speci￿c, zero-beta asset.
The projection component, ￿kxM, corresponds to that part of the workers wage income
perfectly correlated with the global market portfolio. The standard component, ￿￿1E(r),
is the highest global Sharpe-ratio portfolio, and it is common across countries.
After imposing market clearing (5), we solve for the equilibrium expected returns:







xM ￿ ￿lol ￿ ￿fof
#
; (9)




1￿￿k. De￿ne the matrix o of dimension N ￿3 as the column juxtaposition
of the market portfolio and the orthogonal portfolios, o ￿ (xM;ol;of). Additionally, de￿ne













Given these de￿nitions, the equilibrium condition (9) can be re-written as follows:
E(r) = ￿oW: (10)
Pre-multiplying both terms of the previous equation by the transpose of matrix o we obtain
the equilibrium condition for the vector of prices of risk, ￿, with the market price of risk,
￿M, as the ￿rst component:
￿ = o0￿oW; (11)
where o0￿o is a matrix of dimension 3 ￿ 3 whose ￿rst column (row) includes the market
return volatility and a vector of 2 zeros and the remaining elements are the covariances
8
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￿l = ￿H (￿l Var(orl) + ￿fCov(orl;orf)); (12)
￿f = ￿H (￿lCov(orl;orf)) + ￿f Var(orl)):
This system of equations will allow us to test the model￿ s predictions. In the ￿rst place,
the model predicts that all prices of risk should be increasing (in absolute value) in the
aggregate risk aversion coe¢ cient H.
Furthermore, if investors in both countries keep up with the Joneses and workers
wage income is not diversi￿able (i.e., if ￿k > 0), there should be two additional risk
factors together with market risk factor. Regarding their sign, the model predicts that
if cov(orl;orf) > 0, then ￿l and ￿f will be negative.6 To understand this result, suppose for
the moment that the zero-beta portfolios were orthogonal (Cov(orl;orf) = 0). Then, the
price of risk would be easily isolated and strictly negative. The intuition for the negative
sign would be as follows: An asset that has positive covariance with portfolio ok will hedge
the investor in country k from the risk of deviating from the non-diversi￿able (domestic)
income of the Joneses. This investor will be willing to pay a higher price for that asset thus
yielding a lower return in equilibrium. In equilibrium, the price of risk for ok would be, in
absolute terms, increasing in ￿k and the volatility of the hedge portfolio. If the covariance
between both zero-beta portfolios is positive, this just increases the absolute value of the
negative prices of risk for every country￿ s hedge portfolio.
Finally, solving for W in (11) and replacing it in (10) we obtain:
E(r) = ￿ ￿; (13)
where ￿ = ￿o(o0￿o)￿1 denotes the 2￿3 (in general N ￿(1+K), with N the number of
assets and K the number of countries) matrix of betas, with the ￿rst column as the market
betas for both assets. More concretely, for a given asset i 2 1;2;::;N, the model predicts
















with D = Var(orl)Var(orf) ￿ Cov2(orl;orf) > 0.
6In the empirical tests reported in the following section, the monthly covariance between the UK and
the USA orthogonal portfolios is positive and equal to 0.74.
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zero-beta portfolios are pairwise orthogonal, Cov(orl;orf) = 0. In this case, an asset
positively correlated with country l non-diversi￿able Joneses risk (Cov(ri;orl) > 0) and with
no, or negative, correlation with country f non-diversi￿able Joneses risk (Cov(ri;orf) ￿ 0)
will have ￿l
i > 0 and ￿
f
i ￿ 0 (the symmetric result follows for an asset i with Cov(ri;orl) ￿ 0
and Cov(ri;orf) > 0). Notice that if Cov(orl;orf) > 0 (as it is the case in our empirical
test) this result is just reinforced.
The sign of these betas together with that of the expected price of risk on the orthogonal
portfolios in (12) explains the equilibrium expected returns in our model. Besides the global
market risk premium, investors require a premium for holding stocks with no, or negative,
correlation with the non-hedgeable local labor or entrepreneurial income (generally foreign
stocks). Symmetrically, investors are willing to pay a premium for those stocks which will
have a stronger correlation with the unhedgeable risk of the domestic Joneses (presumably,
domestic stocks) since it is these stocks that keep them up with the Joneses. Equilibrium
asset prices re￿ ect this observation with the expected return on a local asset depending
on its covariance with aggregate world wealth and its covariance with each local market￿ s
non-diversi￿able wealth.
We name this model as KEEPM, standing for ￿KEEping up Pricing Model.￿The rest
of the paper deals with testing the asset pricing implications of the model.
3 Data
We present a brief discussion of the data used in the empirical section of the paper, focusing
on the test assets and the di⁄erent risk factors.
3.1 Test Assets
The test assets that we use are a random sample of 50 individual stock returns from the US
and 50 individual stock returns from the UK. This set of N =100 test assets is the primary
focus of the empirical work. We also include a second set of 80 test assets (40 UK, 40 US)
which we use for robustness tests of the model on both an independent set of assets and
on whether the number of assets (i.e. 100 or 80) is important in the analysis. The choice
of a maximum of 100 test assets is limited due to the large nonlinear system that needs to
be estimated.
Monthly stock prices for the period January 1980 to December 2000 are collected. This
sample period is chosen due to the existence of capital controls in the UK in the 1970s.
Total excess returns are calculated by subtracting the three month US T-bill rate from the
total returns. Even though the stocks were chosen randomly the cross sectional variation
in the individual asset returns is impressive. The mean return is 0.86% per month with a
standard deviation of 0.57 and minimum and maximum values of -0.49 and 2.98% per month
10
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not give a decent spread of risk and return. All data are denominated in US dollars.
It is usual to use portfolios of stocks in tests of asset pricing models.7 This stems
from the desire to reduce the errors-in-variables problem that is inherent in the Fama
and MacBeth (1973) two-step estimation technique which is often used to estimate asset
pricing models and to give a decent spread of risk and return. As we have seen already,
this later issue is no relevant for our individual stocks. With respect to the EIV problem,
our empirical models are estimated using a one-step estimation procedure and consequently
there is no errors-in-variables problem and hence no need to form portfolios for this reason.
This is why we use individual stocks. Furthermore, the formation of portfolios raises a
number of problems in its own right related to data-snooping biases (see Brennan, Chorida
and Subrahmanyam (1998)) and spreads of risk and return.8 Notwithstanding this, as a
robustness check, we also estimate our model using portfolios which are not a⁄ected by
survivorship bias. The results are robust to the use of either individual stocks that have
survived the whole sample, or portfolios of stocks that have no survivorship bias.
3.2 Risk Factors
The risk factors are the excess return on the world market portfolio and the excess returns
on the US and UK market portfolios (orthogonalized relative to world market portfolio).
The respective market portfolios are the total market portfolios provided by Datastream
International. These indices include a wider selection of stocks than the Morgan Stanley
indices. In the robustness tests we use the Morgan Stanley indices as well.
In order to rule out the possibility that our local portfolios are proxying for some omit-
ted international risk factor, we include a set of international macroeconomic and ￿nancial
risk factors in the empirical analysis. To proxy exchange rate risk we use a currency basket
which is a trade weighted index of the US dollar. Other risk factors based on macroeco-
nomic factors are: world unexpected in￿ ation (derived from the IMF world consumer price
index), world unexpected industrial production (derived from the OECD aggregate indus-
trial production index), and the return on world money markets (derived from Salomon
Brothers world money market index). The unexpected in￿ ation and industrial production
factors are the residuals from autoregressions whilst all other factors are return-based. We
also consider the international high minus low book-to-market factor (HML). All data used
in the paper are collected from Datastream except for the HML factor which is kindly
provided by Ken French.
7Exceptions to this are, for instance, Burmeister and McElroy (1988), Priestley (1997), and Brennan,
Chorida, and Subrahmanyam (1998) who all use individual securities.
8The data snooping biases studies focus on the lack of power of tests because portfolios are formed on
some empirical characteristic found to be relevant in earlier empirical work (Lo and Mackinley (1990) and
Berk (2000)) or because portfolio formation may eliminate important return characteristics by averaging
into portfolios (Roll (1977)).
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standard deviation of the factors, the 1st order autocorrelation coe¢ cient and p-values for
a test that this is zero. A correlation matrix of the risk factors is also included. The mean
excess return on the world market portfolio is 0.63% per month. The currency basket is
positive, indicating that the USD appreciated over the sample period. The unexpected
in￿ ation and industrial production factors both have zero means and their autocorrelation
coe¢ cients are also zero, which con￿rms that they are unexpected. The money market
factor has a positive mean of 0.62% per month. The HML factor has a mean return of
0.48% per month. The lower half of table 1 reports a correlation matrix of the factors and
shows that multicollinearity is unlikely to be a problem.
4 Empirical Results
In the empirical tests we consider the performance of the KEEPM in terms of whether
the model￿ s risk factors are priced and have the correct sign, as well as the model￿ s ability
to capture the cross-sectional variation in average returns. In addition, we compare the
KEEPM against a set of alternative models that di⁄er in terms of the source of priced risk.
Assessment of pricing errors and analysis of the speci￿cation of the models residuals also
make up part of our investigation.
We begin by examining two countries, the UK and the US. Japan and Germany are
introduced into the analysis later. From equation (13), this implies a three-factor model
with the world market price of risk, the US orthogonal stock market price of risk, and the





where E(ri;t) is the expected excess return on asset i 2 1;:::;N at time t 2 1;:::;T, ￿w
i is
stock i￿ s ￿ with respect to the world stock market portfolio, ￿w is the world stock market
price of risk, ￿ous
i is stock i￿ s ￿ with respect to the orthogonalized US stock market portfolio,
￿ous is the US orthogonalized stock market price of risk, ￿ouk
i is stock i￿ s ￿ with respect
to the orthogonalized UK stock market portfolio, and ￿ouk is the UK orthogonalized stock
market price of risk.
The model predicts that ￿ous < 0; and ￿ouk < 0: We test these predictions and examine
whether the model can explain the cross-section of average returns. Note that for this model
and each of the subsequent models we set ￿ous = ￿ous
i = ￿ouk = ￿ouk
i = 0 and test these
restrictions with a likelihood ratio test. This amounts to testing whether there is evidence
of any ￿keeping-up with the Joneses￿behavior irrespective of the choice of international
risk factors.
All our models are estimated using a one-step, simultaneous, non-linear seemingly un-
12
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methodology has the advantage over the traditional Fama and MacBeth (1973) two step
methodology in that it avoids the errors in variables problem of estimating betas in one
step and then the prices of the risk in a second step.9 Moreover, using NLSUR allows
for correlations in the residual variance-covariance matrix which will lead to more e¢ cient
estimates (both asymptotically and in most small samples, see Shaken and Zhou (2000)).10
The main empirical results of the paper are presented in panel A of table 2, where we
report estimates of the KEEPM using the 100 individual stock returns. The world stock
market price of risk is estimated at 0.610 and is statistically signi￿cant at the 1% level.
The orthogonal US market price of risk is estimated to be -0.135 and the orthogonal UK
market price of risk is estimated to be -0.458. Both have the correct sign, and the t-ratios
indicate that the price of risk associated with the UK price of risk is statistically signi￿cant
at the 5% level. The price of risk associated with the US price of risk is not statistically
signi￿cant. However, it has the correct sign and is an economically meaningful 1.5% per
year.
The ￿nal column of the panel reports the probability values from a likelihood ratio test
(distributed Chi-Square) of the null hypothesis that Joneses behavior is not important,
that is, ￿ous = ￿ous
i = ￿ouk = ￿ouk
i = 0: The probability value is less than 0.01, and
thus we clearly reject the null hypothesis at any reasonable signi￿cance level. The model
explains 23% of the cross-sectional variation in excess returns. This is reasonable when
we consider that we use excess stock returns of individual assets within the context of an
international asset pricing model. Overall, the empirical results provide provide strong
evidence consistent with the theoretical model￿ s predictions.
Panel B of table 2 presents the estimates of the three betas for each asset. The estimated
betas with respect to the world market portfolio are all positive. The US stocks have
positive betas with respect to the US orthogonal market portfolio and negative (some small
positive) betas with respect to the UK orthogonal market portfolio. Similarly, UK stocks
have positive betas with respect to the UK orthogonal market portfolio and negative betas
with respect to the US orthogonal market portfolio.
The evidence so far con￿rms our model￿ s prediction that investors are willing to give up
return for those stocks that are positively correlated with their local market since it keeps
them up with their Joneses. Stocks that do not keep them up with their Joneses (stock
which have a negative beta) are foreign stocks and a positive risk premium is required to
hold them. This e⁄ect seems to be stronger in the UK than the US. The patterns of the
betas with respect to the orthogonalized country market portfolios are illustrated in Figure
1. The top panel reports the betas with respect to the US index. The ￿rst 50 betas are for
9When estimating the models with the orthogonal market portfolios we do omit the estimation error
which arises from their construction.
10Connor and Korajczyk (1993) argue that residuals may be cross correlated due to industry speci￿c
factors that are not pervaisve across the whole cross section.
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positive and negative betas in each country. Nearly all the UK betas with respect to the
US orthogonal portfolio are negative. All of the US betas are positive with respect to the
US orthogonal portfolio. The bottom panel of ￿gure 1 reports the UK betas and US betas
with respect to the UK orthogonal portfolio. In this case the UK betas are positive and
the US betas either negative or around zero.
Panel B of table 2 also contains a test for the null hypothesis of no serial correlation and
homoscedastic errors for each of the estimated equations. The null of homoscedastic errors is
rejected in only 4 cases and we ￿nd evidence against the null of no serial correlation in seven
cases. Thus, the models residuals are well speci￿ed which should allow for straightforward
interpretations of the estimates and their corresponding standard errors. Pricing errors
(not reported) for each individual asset are not signi￿cantly di⁄erent from zero at the 5%
level more than would be expected by chance.
4.1 Robustness tests
This section examines the robustness of the results to alternative risk factors, test assets
and sourcing of the stock market portfolio data.
Whilst our central concern is with testing our theoretical model, we also consider its
performance and robustness relative to a class of other international asset pricing mod-
els. The ￿rst model is the international CAPM -(ICAPM), see Black (1974). This model




where ￿ICAPM is the ICAPM market price of risk and ￿ICAPM
i is stock i0s ￿ with respect
to the excess return on the world stock market portfolio. Comparing the KEEPM and the
ICAPM, it is clear that the ICAPM is nested within the KEEPM for ￿ = 0. This permits
the use of a likelihood ratio test to examine whether the restrictions that KEEPM places
on the ICAPM are valid.
Since it is well known that PPP does not hold, at least in the short and medium term
(see, for example, Grilli and Kaminsky (1991), Wu (1996) and Papell (1997)) investors
may be exposed to real exchange rate risk. Theoretical models that incorporate currency
risk include Solnik (1974), Stulz (1981), Adler and Dumas (1983). In addition to exchange
rates other macroeconomic factors have been used in international asset pricing models
(see, for example, Ferson and Harvey (1994)). Along with the currency basket we also
include three macroeconomic based factors: world unexpected in￿ ation, world unexpected
industrial production, and the return on world money markets.
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where ￿ui is the in￿ ation price of risk, ￿ui
i is the ￿ with respect to unexpected in￿ ation, ￿uip
is the industrial production price of risk, ￿
uip
i is the ￿ with respect to unexpected industrial
production, ￿wm is the world money market price of risk, and ￿wm
i is the ￿ with respect to
the return on the world money market, ￿cb is the currency basket price of risk and ￿cb
i is
the ￿ with respect to the currency basket.
A ￿nal model we consider is that of Fama and French (1998) who suggest a two factor
model for international asset pricing that includes the excess return on the world stock






where ￿HML is the price of risk associated with the HML risk factor and ￿HML
i is the ￿
with respect to the HML risk factor. We test whether our model is robust to the inclusion
of the HML risk factor.
The estimation results of models with alternative risk factors are presented in Panel
A of table 3. To provide a general benchmark for our model, we report in the ￿rst row
an estimate of the International CAPM. The world market price of risk is estimated to be
positive at 0.558% per month, and it is statistically signi￿cant at the 1% level. The ICAPM
is able to explain 15% of the cross sectional variation in average excess returns. Therefore,
our model is able to explain 35% more of the cross sectional variation in average excess
returns than the ICAPM.
The rest of the models in Panel A are extensions of the KEEPM to include additional
risk factors. The purpose behind this analysis is that we want to rule out the possibility
that the Joneses factors are proxying some omitted factor from the basic asset pricing
model. The second row of panel B reports an estimate that includes a currency basket of
the US dollar, unexpected in￿ ation, unexpected industrial production and the return on
world money markets. The estimated price of currency risk is -0.654% per month, and it is
statistically signi￿cant at the 5% level. The unexpected industrial production factor has a
statistically signi￿cant price of risk whilst the money market price of risk and the in￿ ation
price of risk are not statistically signi￿cant. In this model the R
2 increases to 38% and
therefore, it seems that the two risk factors that are statistically signi￿cant are important
in explaining the cross section of international asset returns.
Whilst the macroeconomic variables are important in explaining the cross section of
average excess returns, they do not have a statistical or economic impact on the prices of
risk associated with the orthogonalized country portfolios (or the world market portfolio)
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The ￿nal model presented in panel A includes the HML factor along with the factors
in our model. The estimate of the HML price of risk is statistically signi￿cant at the 1%
level and is estimated at -0.559% per month. Of the 50 UK ￿rms, 39 of the HML betas are
positive. Of the 50 US ￿rms, 35 of the HML betas are positive. In total, thirty percent of
the HML betas are statistically signi￿cant, the majority of which are positive. Whilst the
HML factor appears to be important in terms of explaining the cross-section of UK and US
asset returns, its inclusion has no material impact on the prices of risk associated with the
two orthogonal country portfolios. The R
2 is actually slightly lower than in our model and,
once again, it is easy to reject the restrictions that the KEEPM factors are jointly zero.
Panel B of table 3 reports estimates of the model when using the MSCI indices rather
than the Datastream indices. There is little change in the results when employing the
MSCI indices, both in terms of the size of the estimated coe¢ cients or the cross-sectional
R
2: Panel C of table 3 reports the results from estimating our model using 80 new assets,
40 of which are from the US and 40 from the UK. The model is robust to both the use
of a new set of independent test assets and a reduction of the number of equations in the
system from 100 to 80. The R
2 is higher for this set of assets than the ￿rst 100 test assets,
35% as opposed to 23%.
A ￿nal check we undertake is to estimate the model using portfolio data in order to
examine if the survivorship bias present in using stocks that have survived the period
a⁄ects the estimates. We have data on portfolios of UK stocks sorted on size and beta and
data on portfolios of US stocks sorted by size.11 The UK portfolios are formed from the
London Business School data base. Stocks are ranked into deciles based on size and then
sorted again into 5 beta portfolios, providing a total of 50 portfolios. The US stocks are
formed into 50 size portfolio. The data are from CRSP. The portfolio data span the shorter
time period of 1980 to the end of 1995. In order to avoid using the smallest stocks in each
country, which are unlikely to be traded internationally, we undertake the analysis omitting
the smallest 10 portfolios from each country, leaving us with 80 portfolios.
Panel D reports the estimates of the model using the portfolio data. The prices of risk
associated with the orthogonal local market portfolios are both estimated to be negative.
Thus survivorship bias does not appear to be important. Notice that with this set of
test assets the price of risk associated with US orthogonal portfolio is now statistically
signi￿cant. The R
2 is low in this model which is probably a consequence of sorting on size
but not including size as a risk factor. Our aim, however, is not to ￿nd a high R
2, but
rather to see if the theoretical model we present is empirically robust to the use of portfolio
data, which it is.
11We thank Gareth Morgan for providing the UK stock portfolios and ￿yvind Norli for providing the US
stock portfolios.
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The next consideration we make is to include more countries into the analysis. Japan and
Germany are chosen because they have large developed equity markets that have been
relatively free from restrictions over the sample period. We collect a random sample
of twenty ￿ve stocks from each of the four markets to provide a system of one hundred
equations.
Table 4 reports the estimates for the four countries. The prices of risk for the orthogonal
components of the local market indices are all negative and all but the Japanese price of
risk are statistically signi￿cant, lending strong support to our model. The R
2 is 46%, thus
the model performs better in the cross section with the introduction of additional countries.
Therefore, the model is robust to the inclusion of the two additional countries.
4.3 Inference on the model parameters
In this section of the paper we attempt to assess how important ￿keeping-up with the
Joneses￿behavior is in the UK and US. Given the three estimated prices of risk, from (12)
we can solve for H, ￿US and ￿UK as a function of f￿k;!k;￿k;￿kgk=US;UK, the global market
portfolio volatility, ￿2
M, and the covariance matrix of the orthogonal portfolios.
The values for the estimated betas, ￿k; are (￿US;￿UK) = (0:802;0:955). The monthly
variances for the orthogonal portfolios are (Var(orUS);Var(orUK)) = (0:07;0:14) and the
monthly covariance is Cov(orUS;orUK) = 0:74. The global market portfolio volatility is
￿2
M = 0:178. The prices of risk are taken from panel A of table 2. Finally, the weights of
each country in total market value are (!US;!UK) = (0:55;0:09), as reported by Morgan
Stanley International in 2001.
From this parametrization, and using the equations in (12), we obtain estimates of
H, ￿US and ￿UK. The global, capitalization weighted, relative risk aversion coe¢ cient is
H = 4:004 which is clearly in the admissible range of estimates for risk aversion coe¢ cients.
We ￿nd that ￿US = 0:1487 and ￿UK = 0:0312. Finally, from these parameters, we can
work out the implied values of the Joneses e⁄ect given by ￿ for di⁄erent values of ￿. Recall
that ￿ is the ratio of workers to investor wealth. Whilst this is unobservable it is possible to
obtain a feel for its extent. We know that about 85% of the wealth in the US is owned by
20% of the population. If we assume that this 20% of the population has access to equity
markets this puts the estimate of ￿US around 18%.12 Whilst this may give us a ball-park
￿gure, in the table we consider values ranging from 10% to 100% and consequently, should
cover the actual level of ￿. Using ￿ and ￿ we also calculate ￿ ￿ =
￿￿
1￿￿ in equation (4). ￿ ￿ is
the implied bias towards local assets in portfolio holdings due to the the friction and the
Joneses joint e⁄ect.
12Mankiw and Zeldes (1991) report that in 1984, 24% of households owned equities. Polkovnichenko
(2004) ￿nds that income is an important determinant of stock market participation. Therefore, it seems
reasonable to assume that those who own 85% of US wealth are the participators in the stock market.
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sidered, the estimate of the Joneses parameter ￿ for both countries is strictly positive and
within the admissible range (0;1). ￿ declines as the ratio of wealth increases, but is still
important even when the ratio is 1.00. The estimates for the local bias in the US portfo-
lio holdings, ￿ ￿US; range from 30% when ￿US = 0.1 and 54% when ￿US = 1:00: That is,
according to our model, a bias towards local assets in the US of 30% could be explained
even if undiversi￿able non-￿nancial wealth represents only 9% of the country￿ s total wealth,
implying an estimated Joneses parameter of 0.75. The bias rises to 54% when constrained
investors hold 50% of the economy￿ s wealth. In the UK the e⁄ect of keeping up with the
Joneses preferences is even greater, given that the price of risk is larger in the UK. For
example, the implied bias in portfolio holdings ranges from 38% to 70%. Although we
cannot claim that our model o⁄ers a complete explanation for the home bias puzzle, these
results suggest that a sizable part of it can be accounted for by keeping up with the Joneses
preferences.
5 Conclusion
This paper derives a theoretical international asset pricing model by modifying the standard
representative agent, consumption-based asset pricing model. In this model, equilibrium
asset prices re￿ ect the notion that agents care about both absolute wealth and the wealth
of their countrymen and that some agents face undiversi￿able non-￿nancial wealth risk.
This gives rise to investors paying a premium for stocks which have a high correlation with
domestic wealth as it is these stocks that ￿keep them up with the Joneses.￿Investors require
a premium for holding stocks with no, or negative correlation with domestic wealth. Thus,
the expected return on a local asset will depend on its covariance with aggregate world
wealth and covariances with di⁄erent local market wealths.
We test the model￿ s asset pricing predictions and ￿nd that the price of risk associated
with the local risk factors are negative and the world price of risk is positive, as predicted
by the model. Statistically and economically we cannot reject the theoretical models pre-
dictions. These results are robust to a host of speci￿cation tests.
In an international setting, when we introduce preferences of the type ￿keeping-up with
the Joneses￿ in conjunction with a constraint on diversi￿cation, we can account for the
puzzling feature that even though there are no restrictions on cross-border investment, the
performance of international asset pricing models tend to improve when domestic factors
are included. We also show that under plausible values for the ratio of wealth held by
constrained agents to that held by unconstrained agents, estimates of the Joneses e⁄ect are
considerable and imply substantial home bias in investors￿portfolios.
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Summary Statistics




























I -0.078 -0.069 1.000
IP -0.055 0.097 0.044 1.000
WM 0.096 -0.614 0.065 -0.137 1.000
HML -0.169 0.137 0.046 0.095 0.021 1.00
The table presents summary statistics of the risk factors over the sample period 1980-2000.
The data are sampled monthly and are collected from Datastream except for the HML factor
which is kindly provided by Ken French. In the ￿rst row the table lists the risk factors: Rw is
the excess return on the Datastream world value weighted market portfolio, CB is the currency
basket, I is in￿ ation, IP is industrial production, WM is the world money market and HML is
the Fama and French international high minus low book-to-market portfolio. The second row
of the table records the mean of the factor with its standard deviation below in parenthesis.
The third row of the table reports the ￿rst order autocorrelation coe¢ cient with a probability
value in brackets below for a test that the ￿rst order autocorrelation coe¢ cient is signi￿cantly
di⁄erent from zero. The rest of the table reports correlation coe¢ cients between the risk
factors.
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Estimates of the KEEPM
Panel A: Price of Risk Estimates
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This table reports estimates of the prices of risk, along with the cross-sectional R
2
from the KEEPM
model. LR reports the probability value from a likelihood ratio test that tests whether the KEEPM
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estimates of prices of risk from the KEEPM: ￿w is the world stock market price of risk, ￿us is the
orthogonal US stock market price of risk, ￿uk is the orthogonal UK stock market price of risk. Panel
B reports estimates of the betas with respect to the risk factors: ￿w is the beta with respect to the
world market portfolio, ￿ous is the beta with respect to the orthogonal US market portfolio, ￿ouk is
the beta with respect to the orthogonal UK market portfolio. Part I of panel B reports the betas for the
UK stock returns and Part II reports the betas for the US stock returns. Also reported in Panel B are
tests for heteroscedasticity (Heter) and serial correlation (SC) of each equation￿ s residuals. The data
are sampled monthly over the period January 1980 to December 2000. t-ratios are in parentheses.
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Robustness Tests
￿w ￿us ￿uk ￿cb ￿i ￿ip ￿m ￿bm R
2 LR




















































Panel A of this table reports estimates of the prices of risk, along with the cross-sectional R
2
from alternative, unconditional versions of the KEEPM model. LR reports the probability value from
a likelihood ratio test that tests whether the KEEPM risk factors can be jointly restricted to zero
(￿ous = ￿ous = ￿ous = ￿ous = 0): ￿w is the world stock market price of risk, ￿us is the
orthogonal US stock market price of risk, ￿uk is the orthogonal UK stock market price of risk, ￿cb is
the currency basket price of risk, ￿i is the in￿ation price of risk, ￿ip is the industrial production price
of risk, ￿m is the money market price of risk, and ￿bm is the book-to-market price of risk. Panel
B estimates the model using MSCI market portfolio data, Panel C introduces a new set of individual
asset returns and Panel D reports estimates using portfolio data. The data are sampled monthly over
the period January 1980 to December 2000. t-ratios are in parentheses.
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Estimates of the Prices of Risk: US, UK, Japan, Germany













This table reports a set of estimates of the prices of risk, along with the cross-sectional R
2
and likelihood ratio test (LR), from the basic model using 25 excess stock returns from each
of the following countries: US, UK, Japan and Germany. The data are sampled monthly over
the period 1980 to end 2000. t-ratios in parentheses.
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The Extent of the Joneses E⁄ect and Local Bias
￿k ￿US ￿US ￿UK ￿UK
0.10 0.75 29.74% 0.79 38.13%
0.20 0.62 32.44% 0.68 41.60%
0.30 0.54 35.15% 0.60 45.07%
0.40 0.49 37.85% 0.55 48.53%
0.50 0.45 40.55% 0.51 52.00%
0.60 0.42 43.26% 0.48 55.47%
0.70 0.40 45.96% 0.46 58.93%
0.80 0.38 48.67% 0.44 62.40%
0.90 0.36 51.37% 0.42 65.87%
1.00 0.35 54.07% 0.41 69.33%
This table reports estimates of the Joneses e⁄ect, ￿k(k = US;UK) and the estimated
bias towards local assets, ￿k. The ￿rst column reports various levels of the ratio of constrained
to unconstrained wealth, ￿k.
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Figure 1: Estimated Betas With Respect to Orthogonal Portfolio: The top ￿gure plots the US
stock returns estimated betas with respect to the UK orthogonal portfolio (￿rst 50 data points) and the US orthogonal
portfolio (second 50 data points). The bottom ￿gure plots the UK stock returns estimated betas with respect to the
UK orthogonal portfolio (￿rst 50 data points) and the US orthogonal portfolio (second 50 data points).
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